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$p$ $k$ $p$ $G$
$kG$ $kc^{kG_{kG}}$
(indecomposable)
$A,$ $B$ $AM_{B,A}M,$ $M_{B}$
$M$ $(A, B)$ $A$ $B$
$kckG_{kG}=\ldots\oplus A\oplus$ ... ( )
$kG$ $A$ $kG$
(
$)$ $A$ $kG$ (block algebra)
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$A$
$A$ $P$ $(A, A)$
$A\otimes_{kP}Aarrow A$ , $a\otimes a’\mapsto aa’$
(split-epi) $(G$ $)$ $P$
$A$ (defect group) $P$ $G$
(







$X|Z$ $X$ $Z$ (direct
summand) $Y\uparrow^{G}$ $Y\uparrow^{G}=Y\otimes_{kP}kG$





$=s$ $k$ $A$ ( )
( ) $A$
(trivial




2.1 $A$ $kG$ $P$ ( \S 1










$P$ ( $G$ )
$k(A),$ $\ell(A)$
2.2
(i) R. Brauer (1941) [1]: $P$ $p$ $A$
(ii) E.C. Dade (1966) [4]: $P$
(iii) R. Brauer (1974) [2]: $p=2$ $P$ 2 $D_{2^{n}}(n\geq 3)$
(iv) J.B. Olsson (1975) [12]: $p=2$ $P$ $Q_{2^{n}}(n\geq 3)$ ,









$kG$ $A$ $A$ $P$ 1
$k[P\cdot C_{G}(P)]$ $a$ $a^{G}=A$ $(G$












3.2 $A$ $P$ $A$ ( )
$P$ $E(A)$ $A$ (
$\searrow$ $A$ )
12002 6 ECDade





8 $P=C_{2}\cross C_{2}\cross C_{2}$ $e(A)$
$e(A)=1,3,7,21$ 4 $GL_{3}(2)$
2’
(i) (Brauer) $e(A)=1$ $k(A)=8,$ $P(A)=1$ ( :
Brou\’e-Puig $\backslash$ (nilpotent block)
[3] $)$
(ii) ( ) $e(A)=3$ $k(A)=8,$ $\ell(A)=3$ (
[14, Theorem 1] )
(iii) $e(A)=7$ $k(A)=8$ , $\ell(A)=7$ , $k(A)=5$ ,
$\ell(A)=7$
(iv) $e(A)=21$ $k(A)=8$ , $P(A)=5$ , $A|F$ $k(A)=7$,
$P(A)=4$




Brauer $s$ height zero
2, Alperin-McKay Alperin Dade Brou\’e
2 Radha Kessar( Aberdeen ) Gunter
Malle (Kaiserslautern ) Brauer $S$ Height Zero
$G$ $A$ $A$





(ii) $e(A)=3,$ $A=k[PxC_{3}]$ .
(iii) $e(A)=7,$ $A=B_{0}(SL_{2}(8))$ , $B_{0}(G)$ $kG$











$($ ? $)$ R.Kessar [6]
[6] ( )




2Radha Kessar Markus Linckelmann
(preprint) Dave Benson (Crelle J.
)
5.1 (Kessar -Linckelmann) [6] . $A$ 2-
8 $P=C_{2}\cross C_{2}\cross C_{2}$
(i) $A$ $B$ perfect isometry (isotypies)
$B$ $k[N_{G}(P)]$ $A$ $B$ (
$)$ Brauer
(ii) (Jon Alperin) (weight conjecture)
(iii) 4.2. (
perfect isometries )
5.2 ( ). Clifford
$A$ ) Fong-Reynolds Puig K\"ulshammer
Clifford $G$ quasi-simple
(Classification of
Finite Simple Groups $=$ CFSG)
(CFSG-free) $4_{\text{ }}$
4









6.1 (F.Noeske) [11]. $G$
$A$ $G$ 2-
faithful, 8
$P$ $G$ 3 $Co_{3}$
$A$ $P$ 8
$C_{2}\cross C_{2}\cross C_{2}$
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